Overheating may cause terminal apnoea and cot death. Rectal temperature and breathing patterns were examined in normal infants at home during the first 6 months of life. 
There is evidence of a link between the sudden infant death syndrome (SIDS or cot death) and overwrapping or raised environmental temperature.' Infant thermoregulation and respiratory control are closely linked and there are some hypotheses as to how this link may lead to cot death.
Infant thermoregulation is related to core temperature, in that failure of thermoregulation will lead to an abnormally high or low core temperature. We have described a regular oscillation of rectal temperature in overnight recordings of infants who have previously experienced an apparent life threatening event (ALTE) .2 This work has now been extended to record temperature and breathing of normal infants in their home environment during the first six months of life, when 80% of cot deaths occur.
In this paper we explore the relations between sleep state, breathing patterns, and oscillations of rectal temperature.
Methods

ENROLMENT
Ethics committee approval allowed continuous overnight temperature and respiratory patterns to be recorded on infants at home. Recruiting of normal infants was made through newspaper articles asking women in late pregnancy to volunteer their infants for temperature and respiration recording during the first six months after birth. We specified non-smoking mothers with full term deliveries and no neonatal problems. The Figure 2 shows the same night of Graseby signal. The arrows point to expanded 30 s periods of this Graseby signal. The high amplitude area can be seen as 'active' breathing, with highly variable breath lengths, the low amplitude area can be seen as 'regular' breathing, with stable breath lengths.
BabyLog analysis used peak to peak detection to calculate the length of each individual breath. 6 For this analysis we chose to cut each record into sequential 5 min epochs. Although 1 min epochs have used for sleep staging using respiratory variables,7 we were also interested in temperature changes. The oscillations in rectal temperature are of the order of 1 h,2 so a 5 min epoch was considered an adequate period to detect changes in temperature but short enough for sleep staging to be accurate. In each epoch there were 300 rectal temperature readings from which were derived the median rectal temperature and the rate of change in rectal temperature in each epoch. The median rather than the mean was used to minimise the effect of outlying points in case of artefacts. Also for each epoch, breath lengths (usually 150 to 200 breaths for each 5 min epoch) were calculated and transformed into median breath length (breath length=60/breath rate), upper quartile breath length, and lower quartile breath length. The 
Time from the start of the sleep period (min) Figure 3 All periods of rapid eye movement (REM) and 'quiet' sleep are illustrated together in this figure. The total temperature change over all the first epochs within periods of REM sleep were added and then divided by the number offirst REM epochs to give a mean change of + 0 01°C per hour. This value was marked at 2 5 min after the start of REM sleep periods (halfway through the first 5 min epoch When we further examined the relation between sleep state and temperature oscillations (which is well shown in fig 1) by removing other causes of a fall in temperature, non-sleep periods, and nights without apparent oscillations, the proportion of quiet sleep epochs with falls in rectal temperature did not change (table 1) . This can be explained by the presence of a phase difference (or time lag) between the onset of quiet sleep and the fall in rectal temperature. In these 21 normal infants, the temperature drop had on average started 10 minutes before the onset of quiet sleep and the fall was maximal (fig 3) during the first epoch of quiet sleep. This contrasted with the rise in temperature associated with REM sleep which on average began at the start of the REM sleep period but did not reach its peak for 10-15 minutes. This dataset shows an increase in length of quiet sleep periods and an increase in the proportion of epochs spent in quiet sleep from the age of 2 weeks (9%) to the age of 3 months (34%). Temperature fall occurs during quiet sleep. We therefore hypothesise that the maturation of infant temperature pattern described by Wailoo and Petersen9 is closely associated with as similar maturation of sleep state involving an increase in the proportion of time spent in quiet sleep.
We have now clearly established that rectal temperature rise and fall is associated with changes in breathing and sleep state. The oscillations in rectal temperature must now be considered to involve changes in sleep state and breathing pattern. The presence or absence of temperature oscillations under various circumstances such as infant age, illness, stress, and overwrapping, may be a significant developmental marker for the maturation of respiration/sleep/temperature control mechanisms, and thus play a part in explaining the enigma of cot death.
